The protein phosphatases of Drosophila melanogaster and their inhibitors.
Protein phosphatases-1, 2A and 2B have been identified in membrane and soluble fractions of Drosophila melanogaster heads. Similarities between Drosophila and mammalian protein phosphatase-1 included specificity for the beta subunit of phosphorylase kinase, sensitivity to inhibitor-1 and inhibitor-2, inhibition by protamine, retention by heparin-Sepharose and selective interaction with membranes. In addition, an inactive form of protein phosphatase-1, termed protein phosphatase-1I, was detected in the soluble fraction that could be activated by preincubation with MgATP and mammalian glycogen synthase kinase-3. Inhibitor-2 partially purified from Drosophila had an identical molecular mass to its mammalian counterpart, and recombined with mammalian protein phosphatase-1 to form a hybrid protein phosphatase-1I. Similarities between Drosophila and mammalian protein phosphatase-2A included preferential dephosphorylation of the alpha subunit of phosphorylase kinase, insensitivity to inhibitors-1 and -2, activation by protamine, exclusion from heparin-Sepharose and apparent molecular mass. A Ca2+-dependent calmodulin-stimulated protein phosphatase (protein phosphatase-2B) that was inhibited by trifluoperazine was identified in the soluble fraction. The remarkable similarities between Drosophila protein phosphatases and their mammalian counterparts are indicative of strict phylogenetic conservation and demonstrate that the procedures used to classify mammalian protein phosphatases have a wider application. Characterisation of the Drosophila phosphatases will facilitate genetic analysis of dephosphorylation systems and their possible roles in neuronal and behavioural plasticity in Drosophila.